Role of signal transducer and activator of transcription 3 in regulation of hypothalamic trh gene expression by leptin.
During starvation in rodents, the hypothalamic-pituitary-thyroid axis is down-regulated, resulting in low circulating thyroid hormone levels. This involves a reduction in hypothalamic TRH mRNA that is caused in part by a fall in serum leptin levels, which is sensed by neurons within the hypothalamus. The mechanism by which this regulation occurs is not fully understood. Here we show transfection data and in vivo evidence, suggesting that leptin can regulate trh gene expression via activation of intracellular signal transducer and activator of transcription 3 (STAT3) proteins in TRH neurons. In trh promoter assays using transfected cells, functional STAT3 proteins are required for maximal activation of the trh promoter by leptin. Consistent with this, the STAT3-binding site on the leptin receptor is also required for this regulation. Using double immunohistochemistry, we show that peripherally administered leptin rapidly stimulates STAT3 phosphorylation in approximately 40% of TRH neurons in the paraventricular nucleus of the hypothalamus (PVN) in rats. Detailed anatomical analyses reveal that the leptin-responsive TRH neurons are concentrated in the caudal region of the medial and periventricular parvocellular subnucleus of the PVN. Combined, our data show that only a subpopulation of TRH neurons in the PVN is leptin responsive and suggest that stimulation of hypothalamic trh gene expression by leptin involves activation of STAT3 and that this signaling pathway is important for regulation of the hypothalamic-pituitary-thyroid axis by leptin.